The amygdala has been described as a structure affected by mesial temporal lobe epilepsy (MTLE). Indeed, it is suggested that amygdala abnormalities are related to the co-morbid depression and anxiety reported in MTLE. In this context, we investigated the relation between functional connectivity (FC) emerging from this structure in fMRI and depression and anxiety levels reported in MTLE patients. We focused on resting-state BOLD activity and evaluated whether FC differences emerge from each of three amygdala subdivisions (laterobasal, centromedial and superficial) in left and right MTLE groups, compared with healthy controls. Results revealed significant differences between patient groups and controls. Specifically, the left MTLE group showed abnormal FC for the left-sided seeds only. Furthermore, regardless of the seed, we observed more reliable differences between the right MTLE group and controls. Further analysis of these results revealed correlations between these impaired connectivities and psychiatric symptoms in both MTLE groups. Opposite relations, however, were highlighted: the more depressed or anxious the right MTLE patients, the closer their FC values approached controls; whereas the less anxious the left MTLE patients, the closer their FC values were normative. These results highlight how MTLE alter FC emerging from the limbic system. Overall, our data demonstrate that right TLE has a more maladaptive impact on emotion-related networks, in ways specific to the amygdala region, and the emotion symptom involved, than left TLE.
Introduction
Mesial temporal lobe epilepsy (MTLE) is the most frequent form of refractory epilepsy, and is commonly associated with mesial temporal sclerosis (MTS). There is a growing body of evidence that brain abnormalities in MTLE are not limited to the hippocampus and epileptogenic temporal lobe, but extend into several widespread areas in both hemispheres (review of Gross (2011)), as a direct result of the pathological processes inherent to seizure generalization and spread. The amygdala appears to be a structure particularly influenced by these effects. In temporal lobe epilepsy the amygdala is considered to be part of the epileptogenic network, and it is commonly removed during a standard en bloc resection of the anterior temporal lobe (ATL).
Some studies describe the amygdala ipsilateral to the epileptogenic hippocampus as atrophic, with the contralateral amygdala remaining normal in unilateral MTLE (Alhusaini et al., 2012; Bernasconi, Natsume, & Bernasconi, 2005; Bernasconi et al., 2003) . Other studies (Tebartz Van Elst et al., 2002) describe an enlargement of both amygdala in these patients. The functional consequences of these potential amygdala effects appear to be in the realm emotion processing and psychiatric symptoms, a consequence that appears relevant for the case of TLE, as depression and anxiety represent the most commonly reported comorbid symptoms in TLE (Tracy, Dechant, Sperling, Cho, & Glosser, 2007; Tracy, Lippincott, et al., 2007) . Some neuropsychological studies have strongly supported the notion that depression in TLE is caused by pathological epileptic activity (Reuber, Andersen, Elger, & Helmstaedter, 2004) . Given the major role of the amygdala in the processing of fear and related emotions (LeDoux, 2000; Phelps & LeDoux, 2005) , several studies have suggested and described the role of this structure to the expression of such co-morbid emotional conditions (see review of Kondziella, Alvestad, Vaaler, and Sonnewald (2007) ). Indeed, a positive correlation has been described between the left amygdala volume and depression severity in left TLE patients (Tebartz van Elst, Woermann, Lemieux, & Trimble, 1999 , 2000 , with the authors suggesting the amygdala
